Early transcriptional control of ENaC (de)ubiquitylation by aldosterone.
Aldosterone increases sodium reabsorption across kidney target tubules already before it increases the number of transport proteins, indicating that the early functional response to aldosterone depends on the activation of preexisting channels and pumps. A central mediator of this action is the early aldosterone-induced kinase Sgk1 that de-represses the surface expression and activity of the epithelial sodium channel (ENaC). A main mechanism by which Sgk1 exerts this de-repression is the phosphorylation of the ubiquitin ligase Nedd4-2 that is thereby prevented from ubiquitylating ENaC. Among a series of new early aldosterone-induced gene products recently identified in kidney target tubules, an additional regulator of ENaC ubiquitylation, the deubiquitylating enzyme Usp2-45, was identified. Coexpression of Usp2-45 was shown to increase ENaC surface expression and activity, and to decrease its ubiquitylation in expression systems, whereas other Usps such as the splice variant Usp2-69 had no effect. Since both Sgk1 and Usp2-45 are similarly induced in distal colon as well, in contrast to other gene products strongly induced in kidney that are not regulated in colon, we suggest that (de)ubiquitylation is the major ENaC regulatory mechanism targeted by aldosterone in the short-term via transcriptional regulation.